Influence of Air Gap Under Bolus on dose calculation accuracy in

the clinical 6 MV Photon Beam
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ABSTRACT

INTRODUCTION RESULTS DISCUSSION

Abstract
Purpose:
To investigate the effect of
bolus-surface air gap on » Skin sparing is the important phenomenon for
surface dose calculation for a high energy photon beams.
clinical 6 MV photon beam.

Figure 2, illustrates the decrease on surface dose
(A) between the AcurosXB calculations and diode
/-R\ measurements. Surface dose decrease nonlinearly

with increasing air gaps, with larger field sizes and
thinner bolus showing the greatest reduction.
AcurosXB predicted surface dose within 5% for air
gaps of 4, 3,1 cm bolus thickness of 0.5, 1, and 2cm
respectively.

Bolus 0.5cm thickness with air gaps
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Methods: » Air gaps between bolus and skin are common

Surface dose was measured in recurrence in radiation therapy. For example, in
a solid water phantom at an head and neck cancer patients, the bolus placed

effective depth of 0.3 mm using o.n the surface (?f thermoplastic mask, resulting in
_ air gaps of centimeter.
a diode detector for square
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fields from 5x5 to 25%25 cm?, > Accurate estimation of surface dose in BEed P
Bolus thicknesses of 0.5, 1, and radiotherapy is therefore critical, as it provides ity
2 cm were evaluated with valuable information to ensure accurate dose to 91 — 1040
bolus—surface air gaps ranging the surface. el — 20620
from 0 to 6 cm. Corresponding — 25x25
» This project aims to determine the accuracy of 0 1 > 3 A : e

plans were calculated using the
AcurosXB algorithm (Varian
Medical Systems). Surface
dose was normalized to the
zero—air-gap condition, and an 0 - o oo
exponential model was used to
describe the non-linear

dependence on field size and METHODS AND MATERIALS

air gap.

surface dose prediction for the AcurosXB dose Air Gap (cm)
calculation algorithm in the presence of air gaps.

Bolus 1cm thickness with air gap

Results:

Both calculations and diode

. . Field Size
measurements showed field- e Surface dose was measured in a solid water

Dose difference (%A) (Acuros - Diode)

- 5x5
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size and bolus-thickness phantom at an effective depth of 0.3mm 61 __ leos
dependent sensitivity to bolus using a diode detector for square FS from — 20x20
| ) 5 -7 4 — 25x25
surface air gaps, with surface SOX5-25X25 cm”, : 1 ; é 4 ; :
dose decreasing with Air Gap (cm)
increasing air gap and * Bolus thickness of 0.5, 1 and 2cm were
decreasing field size. For small evaluated with bolus-surface air gaps @ Bolus 2cm thickness with air gap CONCLUSIONS
fields (5x5-10x10 cm2), Acuros ranging from 0 to 6 cm. . e e B S e e s
XB predicted surface dose = 5
within 5% for air gaps of 4, 3, 1 * Corresponding plans were calculated using §
. : & il
cm for bolus thickness of 0.5, 1, AcurosXB Algorithm. 9 Bolus-surface air gaps significantly reduce surface dose,
and 2cm respectively. g —6 - particularly for small photon fields, and increasing
* Surface dose was normalized to the zero-air- = bolus thickness alone doesn't fully mitigate this effect.
Conclusion: gap condition. SR The accuracy of AcurosXB decreases with increasing air
] .
Bolus—surface air gaps £ -10- gap and bolus thickness.
significantly reduce surface R £ | Feiasize
: T —121 — 5x5
dose, particularly for small ¢ EES.
photon fields, and increasing A -141 — 15x15
_ SSD: 90 cm — 20x20
bolus thickness alone does not - 16 || — 2525 REFERENCES
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Suman GaUtam - Figure 1. Geometrical setup for surface and depth measurements “
University of Alabama at Birmingham using solid water phantom.
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